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& 1-1: ERArF@mYI&

@B AVEATTEN IREhSC A

T509 Linux-4.9 g2d driver.c
MR813 Linux-4.9 g2d driver.c

R818 Linux-4.9 g2d driver.c

A133 ~_Linux-4.9&Linux-5.4 g2d driver.c

R528 2 Linux-5.4 sunxi g2d/g2d _rcq
F133 Linux-5.4 sunxi g2d/g2d rcq
H616 Linux-4.9&Linux-5.4 g2d driver.c

V853 Linux-4.9 sunxi g2d/g2d rcq
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T507-H Linux-4.9&Linux-5.4 g2d driver.c
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G2D e E ESIMEGR IR/ AERI/ e R/ BGREYSE, UREEEMIIEE (B alpha.
colorkey. rotate. mirror. rop. maskblt) FENRIHEE,

2.1 WIRINEEN D
G2D BT :

e Input format: iYUV422/PYUV422UVC/PYUV420UVC/PYUV41 1>UVC/ARGB8888/
XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565 >

e Output format: 1YUV422/PYUV422UVC/PYUV420UVC/PYU§41 1UVC/ARGB8888/
XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565/Y8

e Any format convert funetion;"R/B swap

e 1 channel scaling pipelines for scaling up/down

e Programmalbe Source image size up to 2048*2048 pixels

¢ Programmalbe destination image size up to 2048*2048 pixels

e 4 tap scale filter in horizontal and 2 tap in vertical direction

e 32 programmable coefficients for each tap

e Color space conversion betwwen RGB and YUV

e Clipping support

e Straight line/Rectangle/Point
e Block fill

o Rotate and mirror

e Rotation 90/180/270 counter-clockwise
e Mirror horizontal/vertical

¢ ROP

e BitBlt
e StretchBlt
¢ MaskBlt

e Colorkey support

e Source colorkey
e Destination colorkey
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e Alpha blending support

Pixel alpha blending
Plane alpha blending
Multi alpha blending
Output alpha configurable support

2.1.1 5EF21EZE (fill color rectgngle)

IRFE B X ThAE BT LASC IS SR K # (T HUT R B EIHT, W TEmMIERT 0xFFO080FF
B9 ARGB {8, ZIhREE A LB IR EMIERKEANENMBRMESZ, RNt LUETIRE flag K
R—MIERE &M BT alpha 55,

|

2-1: fill rectangle

2.1.2 E’Eiﬁﬂ%ﬁ1§(rotate and mirror)

REEGTESLMIA T Horizontal. Vertical. Rotate180°. Mirrord5°. Rotate90°.
Mirror135°. Rotate270° 3 7 #igfE,
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2-2: rotate and mirror

2.1.3 alpha blending oy
AEME R ZE 8 LU alpha blending, Alpha %377 pixel alpha. pla%e alpha. multi alpha
=

pixel alpha BEAEMEEE®E—1%E alpha (&)

plane alpha MIR=TEBEHRAEGELEHE— globe alpha f&;

multi alpha M&EMEZEELA alpha EBEERIER globe alpha*pixel alpha, AJLUEE G2D
K&hiEOR flag &4,

Bl= Ra*dn + Rl 2565}
G G s - G 150 As

Ad, Bid, G Bl

2-3: alpha blending 1
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B P E

msch

destimenioe codior ke

2-4: alpha blending 2

2.1.4 colorkey

Colorkey #ARIEREMRTEGSIVESHINE, SHSHEMBITHIIE, FE&GHXIEY
match X, 7 match X#E£HFEASHI—IEENEHEE, FAHEFHHNXIEFHEIF match
X, 3F match XFL2EZEN alpha 8BS, Alpha BEHAFISHEARER, ©

e
)

AR image Zia|A] A colorkey 3R : <\

e KBS destination LKL RK ST source, destination H match 25 EEEAEIS
), M#EFEEE, 8RN source 5 destination # alpha blending SR RE,

e HEH source LR ET destination, M source F match FHH CRLABRAEE
53) , WHEEREN, HIZEER destination'5 source f# alpha blending FHERE,

= E

"Eul

¢
v
rﬁ}i'ﬂ'.i.- 2 eodor ke

Bt

2-5: colorkey

2.1.5 48R (Stretchblt)

Stretchblt ZE 2 source &I destination B size HITHEMN, HRARS destination
alpha blending. colorkey FizBEHIZEZRGEENEBAR, WEOTE 1.0 iR LA
ek Fgem—ic A, B2 2.0 lRALUE, ik LR RH21E,

WRAFRE © HSEERERHERAE. RE—TF 5



@LWIM/ER /
g IR W

StretchBlt

Destination

2-6: scale and alpha blending N

2.1.6 ZiTitHH2{E (rop2)

Bl EELANE 7 K p R EEN BIMERRA S TR BTG R,

—eiRER R SoTis R = ES R R AR B A S Al &, “HEE®” Ei5@d setcolor()
& setfillcolor() IREMATHAIAHTERNEE. HHNETLEEFN, MREXFEE
MHRMERATBESHELNE G, FEAE M= uiiEE, 2RTEGLIEN,

. BESNENH BT 5o, B KR S®EOMIRE, Fi, R2 MERGEPEN, #
SR T RS, TE2 0xFF0000, &S 0x0000FF, e E, 125
OxFFOOFF.

2.1.7 =JoitMgfE (maskblt rop3)

N FEGEREAMRERTERSMITHUR, BIELEBENE =GR FEG%&Z, BirE%&
%&£, BRlGERE EREGER). O TEFFRR MELEAETS5IZ src ptn mask dsts.
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2-7: mask 5

2.2 PRHIFZH

2.2.1 BieiEzE. Elfnest

o X1F 32bpp BRI ARGB888S,; HFEHAEINEGHIERENWHEEERAT 2
o XF24bpp IR0 RGB88Y; HA KM EGHIERENMHEEERKT 3.
o XIF 16bpp IS0 RGB565, MM EGHRIERENREEEERKT 4.

<>\/
2.3 HEXARNIEBNA
2.3.1 EHERIE
% 2.1 BEAENE
RiE .
G2D 2D E IR

WRAFRE © HSEERERHERAE. RE—TF 7



@LWIMIER /
' KRS 0

2.3.2 MERIE

& 2-2: BEARIETIR

Ri& iR

Fill Rectangle PR K EHHITIUE NEN B (EIET

Rotate And mirror X EGIH I The R SR IRIR(E

Alpha Blending XN EGIRR L FIHITE RS
Colorkey ERTEGESINESIHE, STFHEMIFHRIIS

2.4 BRECE TR

2.4.1 Device Tree ECE15%BH

92d:92d@01480000{ <
compatible = "allwinner,sunxi-g2d";
reg = <0x0 0x01480000 Ox0 Oxbffff>;
interrupts = <GIC SPI 21 0x0104>;
clocks = <&clk g2d>;
iommus = <&mmu_aw<5 1>;
status "okay's

2.4.2 kernel menuconfig A& %A

EH217Hhi# N longan BB R, #47./build.sh menuconfig #ANEEFHE, 31 F linux4.9,
B ERERN: &

((Device Drivers->Character devices->sunxi g2d driver )

WRAFRE © BsEERERNERAE. RE—TNF 8
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uration

- N
acter devi

S Cha &
Arrow keys navigate §>menu. <Enter> selects sugﬁghus ---> (or empty submenu
udes, <N> excludes, <M> modu
features. Press <Esc><Esc> to exit, <?> for p, </> for Search. Legen%ﬁCX*] built-in

Highlighted letters are hotkeys. Pressing <Y> inc

excluded <M @;ghle < » module capable S S

<*» sunxi system info driver
[ 1] sunxi QA test
[#] =unxi smc interfaces
<*> dump reg driver for sunxi platform
G dump reg misc driver
< » sunxi timer test driver
< > Transform Driver Support(sunxi)
¢ > zllwinnertech DE-Interlace driver
1 sunxi g2d mixer module (MNEW)
1 sunxi g2d rotate module (NEW)
> external audio asp igwport multiple input and q%§put

o o
% %
< Exit > < Help > <<%®e > < Load >

& 2-8: menuconfig 4.9

XtF linux5.4, BEAFEEREIEA

[Device Drivers->sunxd g2d driver

y 4 - ~ - —_——

canfin _ISniv/armgd 5.4.61 Ker enfiguration
> Device Drive S

eys navigate the m <Enter= selects s bmenus -

-). Highlighted letters are hotkeys. Pressing <Y> includes, =N= excludes, <M=
modularizes features. P Esc=<Esc> to exit, for Search. Legend: [*] built-in [ ] excluded <M> module = = module capable

B e - B
\Y ar \S
48 = 48
Q E 20 Q

o ; >
ync fence implement for rotate jobs Synchronous
TECT DE-IMTteT tace DTiver —---

1 system info driver Q
sunxi QA test

sunxi sme interfaces

12C support ---=

73C support

“PI support

SPMI support

HSI support

PPS support -

PTP clock support

Pin controllers

GPID Support

fallas's 1-wire support - -

sdaptive Voltage Scaling class support ----

foard level reset or power off ---=

Fower supply class support ---

Hardware Monitoring support

ceneric Thermal sysfs driver ---=

vatchdog Timer Support ----

Sonics Silicon Backplane support ----

croadcom specific AMBA ----

Multifunction device drivers ---»

voltage and Current Regulator Support ---=

Femote Controller support ----

Multimedia support ---=

Graphics suppert -

sound card support --->

HID support ---=

USB support ---»

MMC/SD/SDIO card support ---=

Sony MemoryStick card support ----

LED Suppart ----

iccessibility support ----

infiniBand support ----

Feal Time Clock ---=

OMA Englne support --->

CMABUF options ---=
\Y

m@’ < Exit = < Help » < Save =

Q
Co\}o,\/

2-9: menuconfig 5.4

IR © HiB2ERERHBIRAR. RE—INF
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2.5 TRAELETT A

G2d RehaYRICAIIFNAZIE drivers/char/sunxi g2d BRT:

drivers/char/sunxi _g2d/g2d rcq
F— g2d bld.c

— g2d bld.h

— g2d bsp.h

F— g2d.c

F— g2d driver i.h
F— g2d mixer.c

F— g2d mixer.h

F— g2d mixer type.h
F— g2d ovl u.c

F— g2d ovl u.h

F— g2d ovl v.c

F— g2d ovl v.h
F—g2d rcq.c

F— g2d rcqg.h

F— g2d rotate.c

— g2d rotate.h

— g2d _rotate type.h
F— g2d_scal.c

F— g2d scal.h

— g2d top.c

— g2d top.h

— g2d_top_type.h
— g2d wb.c

F— g2d wb.h
L— Makefile

e g2d.c: 7 G2D WEHTAEXHE
e g2d xxxx.C: T HXINRERYSCII IR

2.6 IXEHEZRALE

HAERN TEMR:

WRAFRE © BsEERERNERAE. RE—TNF
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3.1 XBEEIELE

3.1.1 g2d blt flags

o {EF

g2d blt flags AFHHR— bitblt 1 stretchblt B9 flag BMEER

o« EX

typedef enum {

G2D BLT NONE =10x00000000,
G2D BLT PIXEL ALPHA = 0x00000001,
G2D BLT PLANE ALPHA = 0x00000002;
G2D BLT MULTI ALPHA = 0x00000004,
G2D BLT SRC COLORKEY = 0x00000008,
G2D BLT DST/ COLORKEY = 0x00000010,
G2D BLT FLIP HORIZONTAL =0x00000020,
G2D BLT FLIP VERTICAL | = 0x00000040,
G2D BLT ROTATE90 = 0x00000080,
G2DCBLT ROTATE180 = 0x00000100,
G2D BLT ROTATE270 = 0x00000200,
G2D BLT MIRROR45 =0x00000400,
G2D BLT MIRROR135 = 0x00000800,

}g2d blt flags; &Y

o RYCIULEA

G2D BLT NONE - 4D

G2D BLT PIXEL ALPHA - RalphatF&

G2D BLT PLANE ALPHA - MEalphatF&

G2D BLT MULTI ALPHA - E&alphatris

G2D BLT SRC_COLORKEY - iRcolorkey#F&

G2D BLT DST COLORKEY - BfFcolorkey#r&

G2D BLT FLIP HORIZONTAL - 7KFERE%:

G2D BLT FLIP VERTICAL - EEEHE

G2D BLTOROTATE90 - BTETHERI0E

G2D BLT ROTATE180 - EIEER 180

G2DBLT ROTATE270 - PETEHERE270E

G2D BLT MIRROR45 - $BIRASE

IR © HiB2ERERHBIRAR. RE—INF
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l G2D_BLT MIRROR135 - $BR135[E

J

3.1.2 g2d fillrect flags

o {EF
g2d fillrect flags AF#ER—" fillrect EMER

e EX

typedef enum {
G2D FIL NONE = 0x00000000,
G2D_FIL PIXEL ALPHA = 0x00000001,
G2D_FIL PLANE ALPHA = 0x00000002,
G2D_FIL MULTI ALPHA = 0x00000004,

}g2d fillrect flags;

o FXZILFR

G2D_FIL NONE - AT
G2D _FIL PIXEL ALPHA - EZRISFBE#igalpha
G2D_FIL PLANE ALPHA - EzXIEFEiT{fEalpha
G2D FIL MULTI ALPHA - iEZXIEJalphafE*®Ealphafd/EEFB45fifalpha
3.1.3 g2d data fmt(version 1.0)
<>\/
o EA

g2d data fmt AFHEREERR

e EX

1.0 hRASTHFEIEBRAE T

typedef enum {
G2D_FMT.ARGB AYUV8888 = (0x0),
G2D_FMT BGRA VUYA8888 = (0x1),
G2D. FMT ABGR AVUY8888 = (0x2),
G2D FMT RGBA YUVA8888 = (0x3),
G2D FMT XRGB8888 = (0x4),

IR © HiB2ERERHBIRAR. RE—INF
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G2D FMT BGRX8888 = (0x5),
G2D_FMT XBGR8888 = (0x6),
G2D_FMT RGBX8888 = (0x7),
G2D_FMT ARGB4444 = (0x8),
G2D_FMT ABGR4444 = (0x9),
G2D FMT RGBA4444 = (0xA),
G2D_FMT BGRA4444 = (0xB),
G2D_FMT ARGB1555 = (0xC),
G2D_FMT_ABGR1555 = (0xD),
G2D_FMT RGBA5551 = (OXE),
G2D FMT BGRA5551 = (OxF),
G2D FMT RGB565 = (0x10),
G2D_FMT BGR565 = (0x11),
G2D_FMT_IYUV422 = (0x12),
G2D_FMT_8BPP_MONO = (0x13),
G2D_FMT_4BPP_MONO = (0x14),
G2D_FMT 2BPP_MONO = (0x15),
G2D_FMT."1BPP_MONO = (0x16);
G2D (FMT_PYUV422UVC = (Ox17),
G2D FMT_PYUV420UVC = (0x18),
62D _FMT_PYUV411UVC = (0x19),

//RBEHEAEE: &
G2D_FMT PYUV422 = (0x1A), o
G2D_FMT_PYUV420 = (0x1B), ;Q
G2D_FMT_PYUV411 = (0x1C), <

//RBWMAA ZHRBE :

G2D FMT 8BPP_PALETTE = (6x1D),
G2D_FMT 4BPP_PALETTE«" = (Ox1E),
G2D_FMT 2BPP_PALETTE = (Ox1F),
G2D_FMT 1BPP_PALETTE  =(0x20),

G2D_FMT PYUV422UVC MB16 = (0x21))
G2D_FMT_PYUV420UVC_MB16 = (0x22),
G2D_FMT_PYUV411UVC_MB16 = (0x23),
G2D FMT PYUV422UVC MB32 = (0x24),
G2D_FMT_PYUV420UVC MB32 = (0x25),
G2D-FMT_PYUV411UVC _MB32 = (0x26),
G2D_FMT_PYUV422UVC_MB64 = (0x27),
G2D_FMT_PYUV420UVC_MB64 = (0x28),
G2D_FMT PYUV411UVC MB64 = (0x29),
G2D FMT PYUV422UVC:MB128="(0x2A),
G2D_FMT PYUV420UVC MB128= (0x2B),
G2D_FMT_PYUV411UVC MB128= (0x2C),
}g2d data fmt;

o BXZRILFA

G2D_FMT_ARGB8888 : alpha(8bit)R(8bit)G(8bit)B(8bit)
G2D_FMT_BGRA8888 : B(8bit)G(8bit)R(8bit)alpha(8bit)
G2D_FMT ABGR8888 : alpha(8bit)B(8bit)G(8bit)R(8bit)
G2D_FMT_RGBA8888 : R(8bit)G(8bit)B(8bit)alpha(8bit)
G2D_FMT_XRGB8888 : 24bit,RGBE8bit,alpha NSl ErHEFEIOXEF
G2D_FMTCBGRX8888 1 24bit,BGR&Z8bit, alphaufffi B anEFEIOXFF
G2D_FMT_XBGR8888 1 24bit,BGR&Z8bit,alphauE{i BaniEzE OXFF
G2DFMT_RGBX8888 : 24bit,RGBE8bit,alphaN{RfiEchiEFEHOXFF

IR © HiB2ERERHBIRAR. RE—INF 14
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G2DFMT_ARGB4444 : alpha(4bit)R(4bit)G(4bit)B(4bit)

G2D_ FMT_BGRA4444 : B(4bit)G(4bit)R(4bit)alpha(4bit)
G2D_FMT_ABGR4444 :“alpha(4bit)B(4bit)G(4bit)R(4bit)
G2D_FMT_RGBA4444 : R(4bit)G(4bit)B(4bit)alpha(4bit)
G2D_FMT_ARGB1555 : alpha(1lbit)R(5bit)G(5bit)B(5bit)
G2D_FMT_BGRA1555 : B(5bit)G(5bit)R(5bit)alpha(1lbit)
G2D_FMT_ABGR1555 : alpha(1lbit)B(5bit)G(5bit)R(5bit)

G2D_FMT RGBA1555 : R(5bit)G(5bit)B(5bit)alpha(1lbit)
G2D_FMT_RGB565 : R(5bit)G(6bit)B(5bit)

G2D FMT BGR565 : B(5bit)G(6bit)R(5bit)

G2D_FMT_TIYUV422 : Interleaved YUV422

G2D_FMT_8BPP_MONO : 8bit per pixel mono

G2D_FMT_4BPP_MONO : 4bit per pixel mono

G2D_FMT_ 2BPP_MONO : 2bit per pixel mono

G2D_FMT 1BPP_MONO : 1bit per pixel mono

G2D- FMT PYUV422UVC : Planar UV.-combined only

G2D_FMT_PYUV420UVC : Planar UV combined only

G2D_FMT PYUV411UVC : Planar UV combined only

G2D_FMT_PYUV422 : Planar YUV422 S
G2D_FMT_PYUV420 : Planar YUV420 ;;
G2D FMT PYUV411 : Planar YUV411 )

G2D_FMT 8BPP_PALETTE: 8bit per pixel palette only for_input
G2D FMT 4BPP_PALETTE: 4bit per.pixel palette only.for input
G2D_FMT 2BPP_PALETTE: 2bdit per pixel palette only for|input
G2D_FMT 1BPP_PALETTE:  1bit per pixel palette ‘only for \input

G2D_FMT_PYUV422UVC MB16: 16x16 tile base planar uv combined only for input
G2D_FMT PYUV420UVC MB16: 16x16 tile basesplanar uv combined only for input
G2D FMT PYUV411UVC MB16: 16x16.tile base planar uv combined only for input
G2D FMT PYUV422UVC MB32: 16x16 tile base /planar uv combined only for input
G2D FMT PYUV420UVC MB32: 16x16 tile base planar uv combined only for input
G2D_FMT PYUV411UVC MB32: 16x16 tile base planar uv combined only for input
G2D_FMT_PYUV422UVC_MB64: 16x16 tile base planar uv combined>only for input
G2D_FMT PYUV420UVC MB64: 16x16 tilesbase planar uv combined only for input
G2D_FMT PYUV411UVC MB64: 16x16 tile base planar uv combined only for input
G2D_FMT_PYUV422UVC MB128:+16x16 tile base planar uv combined only for input
G2D FMT PYUV420UVC MB128: 16x16 tile base planar{uv combined only for input
G2D_FMT_PYUV411UVC_MB128: 16x16 tile base planar uv combined only for input

3.1.4 g2d pixel seq(version 1.0)

o {EF
g2d pixel seq BFHERGEEFT

o« EX

IR © HiB2ERERHBIRAR. RE—INF
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typedef enum {

G2D_SEQ NORMAL

G2D SEQ VYUY

G2D_SEQ YVYU

G2D SEQ VUVU

G2D_SEQ P10

G2D_SEQ P01

G2D_SEQ P3210

G2D SEQ P0123
G2D_SEQ_P76543210
G2D_SEQ_P67452301
G2D_SEQ_P10325476

G2D_SEQ P01234567

G2D SEQ 2BPP BIG BIG

G2D SEQ 2BPP BIG LITTER
G2D_SEQ 2BPP_LITTER BIG
G2D_SEQ 2BPP_LITTER LITTER
62D “SEQ_1BPP_BIG BIG

G20’ SEQ 1BPP BIG LITTER
G2D SEQ 1BPP_LITTER BIG
G2D SEQ 1BPP LITTER LITTER

0x0,
0x1,
0x2,
0x3,
0x4,
0x5,
0x6,
0x7,
0x8,
0x9,
OxA,
0xB,
oxC,
0xD,
OXE,
OxF,
0x10,
0x11,
0x12,
0x13,

}g2d pixel seq;

o FXZILFR

G2D_SEQ NORMAL

//for interleaved ylivA422
G2D SEQ Vyuy
G2D_SEQ_YVYU

// for uv_comb@ned yuv420
G2D SEQ VUVU

// far716bpp ngh
62D SEQ P10
G2D SEQ P01

G2D_SEQ P3216
G2D_SEQ P0123

// for 4bpp rgb

G2D _SEQ P76543210
G2D_SEQ P67452301
G2D_SEQ P10325476
G2D SEQ P01234567

// for 2bpp rgb
G2D_SEQ 2BPP BIG BIG

G2D SEQ 2BPP BIG LITTER :

G2D-SEQ 2BPP_LITTER BIG :

15,14,13,12,11,10,9,8,7,6,

12,13,14;,15,8,9,10,11,4,5,

31211191716:514:11,10,9,8,

:«Normal sequence

: pixel O7E{K1611
: pixel 17EfE161iL

: Planar VU combined only
: pixel” OTE{E161I

: pixel 1fEfE161i1

// planar format or 8bp§>rgb

: pixel O7E{E8fi
: pixel 37E{K8{I

5,4,3,2,1,0

6,7,0,1,2,3

15,14,13,12

IR © HiB2ERERHBIRAR. RE—INF
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G2D SEQ 2BPP_LITTER LITTER
0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15

// for 1lbpp rgb
G2D SEQ 1BPP BIG BIG
31,30,29,28,27,26,25,24,23,22,21,20,19,18,17,16,15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0

G2D_SEQ 1BPP_BIG LITTER
24,25,26,27,28,29,30,31,16,17,18,19,20,21,22,23,8,9,10,11,12,13,14,15,0,1,2,3,4,5,6,7

G2D_SEQ_1BPP_LITTER BIG
7,6,5,4,3,2,1,0,15,14,13,12,11,10,9,8,23,22,21,20,19,18,17, 16,31, 30,29, 28,27, 26, 25, 24

G2D_SEQ_1BPP_LITTER LITTER
0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20,21, 22,23,24,25,26,27,28,29,30,31

3.1.5 g2d blt flags h
o {EH >
g2d blt flags h & X =Tt ErS

e EX

typedef enum {
G2D _BLT NONE 0 = 0x0,
G2D BLT BLACKNESS,
G2D_BLT_NOTMERGEPEN,
G2D BLT MASKNOTPEN,
G2DOBLT NOTCOPYPEN,
G2D BLT MASKPENNOT,
G2D_BLT NOT,
G2D_BLT_ XORPEN,
G2D_BLT_NOTMASKPEN,<
G2D BLT MASKPEN,
G2D BLT NOTXORPEN,
G2D_BLT NOP,
G2D BLT MERGENOTPEN,
G2D_BLT_COPYPEN,
G2D _BLT MERGEPENNOT,

G2D_BLT MERGEPEN,
G2D BLT WHITENESS = 0x000000ff,
G2D ROT 90 =  0x00000100,
G2D ROT 180 =  0x00000200,
G2D ROT 270 =  0x00000300,
G2D ROT 0 =  0x00000400,
G2D ROTH =  0x00001000,
G2DROT V. =  0x00002000,
G2D SM DTLR 1 = 0x10000000,

} g2d blt flags h;

WRAFRE © BsEERERNERAE. RE—TNF
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o B5IIRA

G2D BLT NONE BANTRIRIE

/ /R SYBERERNERS | 0RXNEFRIAZT BIER KE, (WREMNYEERER, ZBeNEE)
G2D BLT BLACK  BLACKNESS

G2D BLT NOTMERGEPEN dst = ~(dst+src)
G2D BLT MASKNOTPEN dst =~src&dst
G2D BLT NOTCOPYPEN dst =-src

G2D BLT MASKPENNOT dst =src&~dst

/ /EBFRER KIS B E R

G2D_BLT_NOT dst =~dst

G2D_BLT XORPEN dst =src”dst

G2D_BLT NOTMASKPEN dst =~(src&dst)

G2D BLT-MASKPEN dst =src&dst

G2D_BLT NOTXORPEN  dst =~(src?dst)

G2D_BLT_NOP dst =dst

G2D BLT MERGENOTPEN dst =~src+dst

G2D_BLT COPEPEN dst =src >
G2D_BLT_MERGEPENNOT dst =src+~dst >
G2D_BLT_MERGEPEN dst =src+dst <f>
//ERSYBERERRERS | 18 XN GIET BARER XK (Y FRE VIR SR KR, E?Eﬁ%ﬁa’é)
G2D_BLT WHITE  WHITENESS

3.1.6 g2d _image(version 1.0)

o R

g2d image AT image BMHERE

o EX
<>\/
typedef struct {
_u32 addr([3];
~u32 w;
u32 h;

agd_data_fmt format;
g2d pixel seq pixel seq;
}g2d _image;

o BXZRILFA

addr[3]e” BE&UAEMNE, FFUV combined, addr[0,1]E%, planarziaddr([0,1, 2183, Hftaddr[0]
BN

Wi ST

EGRmIAS

>

IR © HiB2ERERHBIRAR. RE—INF
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format: EfgmibuffertIBER, ¥Mg2d data_fmt
pixel seq: E&mibufferfy&EF5, ¥Mg2d pixel seq

3.1.7 g2d image enh
o FF
g2d_image enh FEHAREFNES. FHtil, E5M Clip &2, BENFRE,

e EX

typedef struct {
int bbuff;
~u32 color; =
g2d_fmt_enh format; N>
 u32 laddr[3]; §/>
 u32 haddr[31; X
U2 width; <
_u32 height;
_u32 align[3];
g2d rect clip rect;
~u32 gamut;
int bpremul;
__u8 alpha;
g2d_alpha mode enh mode;
} 92d image enh;

o FXGIULER

54l 1EF N
format : B

laddr 1 EEIARRAhE
haddr 1 EEE itk
width : BEE (in pixel)
height : BSE (in pixel)
pitch : Bufferfpitch
clip rect : ROI%EF

gamut : B

bpremul : BB AR

alpha : HEalphaf&

mode : alphatZxikE

3.1.8°g2d fmt enh

o {EF

WRAFRE © HSEERERHERAE. RE—TF
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g2d fmt enh TR G2D RRZFFAIET

e EX

typedef enum{

G2D_FORMAT ARGB8888,
G2D_FORMAT ABGR8888,
G2D_FORMAT RGBA8888,
G2D FORMAT BGRA88838,
G2D FORMAT XRGB8888,
G2D_FORMAT XBGR8888,
G2D_FORMAT RGBX8888,
G2D_FORMAT BGRX8888,
G2D FORMAT RGB888,

G2D FORMAT BGR888,
G2DFORMAT RGB565,

G2D_ FORMAT BGR565,
G2D_FORMAT ARGB4444,
G2D_FORMAT ABGR4444,
G2D FORMAT RGBA4444,
G2D FORMAT BGRA4444,
G2D_FORMAT ARGB1555,
G2D_FORMAT ABGR1555,
G2D_FORMAT RGBA5551,
G2D FORMAT BGRA5551,
G2D FORMAT ARGB21601010,
G2D FORMAT ABGR2101010,
G2D FORMAT RGBA1010102,
G2D_FORMAT BGRA1010102,

/* invailed foF UI channel &y

G2D FORMAT IYUV422 VOY1UOYO = 0x20,
G2D FORMAT/IYUV422 Y1VOYOUO,

G2D FORMAT IYUV422 UQY1VOYO,
G2D_FORMAT IYUV422 Y1UBYOVO,

G2D_FORMAT_YUV422UVC_V1U1Veuo,
G2D_FORMAT 'YUV422UVC_U1V1UOVO,
G2D _FORMAT YUV422 PLANAR,

<>\/
G2D FORMAT YUV420UVC V1U1VOUO = 0x28,
G2D_FORMAT YUV420UVC_U1V1UOVO,
G2D_FORMAT YUV420 PLANAR,
G2D FORMAT YUV411UVC V1U1VOUO = Ox2c,

G2D_FORMAT_YUV411uvC_U1viueve,
G2D_FORMAT_YUV411l PLANAR,

G2D_FORMAT Y8 = 0x30,

/* YUV 10bit format */
G2D FORMAT YVU10 PO10 = 0x34,

G2D_FORMAT YVU10 P210 = 0x36,

G2D FORMAT YVU10 444
G2D FORMAT YUV10 444
}g2d_fmt_enh;

0x38,
0x39,

WRAFRE © BsEERERNERAE. RE—TNF
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3.1.9 g2d rop3 cmd flag

o {EF

g2d rop3 cmd flag AFEX = TR (ERD

X

typedef enum {
G2D ROP3 BLACKNESS = 0x00,
G2D ROP3 NOTSRCERASE = 0x11,
G2D _ROP3 NOTSRCCOPY = 0x33,
G2DROP3 SRCERASE = 0x44,
G2D_ROP3 DSTINVERT = 0x55,
G2D ROP3 PATINVERT = 0x5A,
G2D ROP3 SRCINVERT = 0x66,
G2D ROP3 SRCAND = 0x88, &
G2D ROP3 MERGEPAINT = OxBB, S
G2D ROP3 MERGECOPY = 0xCO, ;;
G2D ROP3_SRCCOPY = 0xCC, 4
G2D_ROP3_SRCPAINT = OxEE,
G2D ROP3 PATCOPY = 0xFO,
G2D_ROP3 PATPAINT = OxFB,
G2D ROP3 WHITENESS _«= OxFF,
}g2d _rop3 cmd flag;
o FRLEREA
G2D ROP3 BLACKNESS dst = BLACK
G2D ROP3 NOTSRCERASE dst = (NOT src) AND (NOT dst)
G2D ROP3 NOTSRCCOPY. dst = (NOT _s'rc) CRREF X IER R , # N E B AR e X
G2D ROP3 SRCERASE dst = sr€ AND (NOT dst )
G2D ROP3 DSTINVERT dst = (NOT dst)
G2D ROP3 PATINVERT dst = pattern XOR dst VB AR RERR S (XOR) ERPB R ER A BARERS
XigEmE s
G2D ROP3 SRCINVERT dst = src XOR dst WS EARRENZE (XORMRIERTIG IR B ARIER XIHER
BaaH
G2D_ROP3_SRCAND dst = srcAND dst DBEE R SIRERIE RN B XSG E S H
G2D_ROP3_MERGEPAINT  dst = (NOT src) OR dst :@IfFERM/REMND(OR)IRIERE R MR XIHHIER
B5BERKIBEEEH
G2D_ROP3 MERGECOPY dst = (src AND pattern)
G2D ROP3 SRCCOPY dst = src CRRER XIS EEE N BARER X
G2D_ROP3_SRCPAINT dst = src OR dst DB ERMREMEL (OR) BRIERHSIRM BARER KIS E
=Fii
G2D ROP3_PATCOPY dst = pattern
G2D ROP3 PATPAINT dst = DPSnoo DB EAR/REME (OR) BRIERHERIER KIHENR S HIER
BESIHEEINEEAEH , AEERAORRERNSIZIRFNERS B R XIINNEAE & H.
G2D ROP3"WHITENESS dst = WHITE

WRIRFE © HRB2ERZRNERAE. RE—TIMF 21
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3.1.10 g2d bld cmd flag
o M

g2d bld cmd flag X BLD #{E&H<

e EX
1] typedef enum {
2 G2D BLD CLEAR = 0x00000001,
3 G2D_BLD_COPY = 0x00000002,
4 G2D BLD DST = 0x00000003,
5 G2D_BED SRCOVER = 0x00000004,
6 G2D,’BLD_DSTOVER = 0x00000005,
7 G2D BLD_ SRCIN = 0x00000006,
8 G2D BLD DSTIN = 0x00000007,
9 G2D BLD_ SRCOUT = 0x00000008,
X0 G2D_BLD_DSTOUT = 0x00000009, G
11 G2D BLD_ SRCATOP . = 0x0000000a, 5
12 G2D BLD DSTATOP.~ = 0x0000000b, ;;
13 G2D BLD_ XOR = 0x0000000c, 4
14 G2D CK SRC = 0x00010000,
15 G2D_CK DST = 0x00020000,
16| }g2d bld cmd flag;
o R 5ii5ER
1| G2D BLD CLEAR 7BbRsourcefldestination® %, thBlresul tE&GAST
2| G2D BLD CQPY result = source iresultBfRHIsourceEfR
3| G2D BLD DST result ="destination tresultBEfRfAdestination
Ef&
4| G2D_BLD_SRCOVER  result = (1°- As)/* destination + source :As/gAlpha sourceS#
51.G2D BLD DSTOVER " result =(1 - Ad) * source + destination : Ad#gAlpha destination
S S
6| G2D_BLD SRCIN result = Ad * source
7| G2D_BLD DSTIN result = As * destination
8] G2D BLD SRCOUT result = (1 - Ad) * source
9] G2D BLD DSTOUT result = (1 - As) * destination
10 | G2D_BLD SRCATOP result = (1 - As) * destination + Ad * source
11 ] G2D_BLD DSTATOP  result = As * destination + (1 - Ad) * source
12 ] G2D_BLD_XOR result = (1 - As) * destination + (1 - Ad) * source
13 ] G2D_CK SRC when the pixel value matches destination images, it displays the pixel
from source image
141 G2D_CK DST when the pixel value matches source images, it displays the pixel from
destination image

3.1.11 g2d ck

o {EF

WRIRFE © HRB2ERZRNERAE. RE—TIMF 22
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g2d ck EXT colorkey &1EHIEEK

e EX

typedef struct {
int match_rule;
~u32 max_color;
~u32 min _color;
}g2d ck;

o FXZRILFA

match” rule

Color Max
Color Min

ck_max_color
ck min color

Ymatch ruleffREY, Color Min=<Color<=Color MaxZRiE LA M
Ymatch rulefER, Color>Color Max or Color <Color MinFTimEILERRM4

3.1.12 g2d alpha mode enh

o EH
g2d_alpha mode enh 7 X#1T alphablend &{ERY,

e EX

%M alpha mode

typedef enum{
4
G2D PIXEL ALPHA,
G2D_GLOBAL_ALPHA,
G2D MIXER ALPHA,
}g2d_alpha mode ‘enh;

M5 e

G2D PIXEL ALPHA salpha
G2D GLOBAL ALPHA Ealpha
G2D MIXER _ALPHA E&alpha

WRAFRE © BsEERERNERAE. RE—TNF
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3.1.13 g2d color gmt

o {EF
g2d_color gmt EIHITIRIER, EENEEZ(E

e EX

typedef enum{
G2D BT601,
G2D _BT709,
G2D BT2020,

}g2d cotor gmt;

3.1.14 g2d scan order(version 1.0)

o M
g2d scan_order EX#H{T alpha blend 12{EH, FERHEGRAITIER

e EX

enum g2d;scan order {

G2D’SM_TDLR = 0x00000000,
G2D_SM TDRL = 0x00000001,
G2D_SM DTLR = 0x00000002,
G2D_SM DTRL = 0x00000003,

A

}; S

o FXZRILEA

G2D SM TDLR Top to down, Left to right
G2D SM DTLR Down to top, Left to right
G2D SM TDRL Top to down, Right to left

G2D SM DTRL Down to top, Left to right

IR © HiB2ERERHBIRAR. RE—INF
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3.1.15 g2d blt(version 1.0)

o {EF

g2d_blt BF—NEMBRMYE blt WIER

e EX

typedef struct {
g2d blt flags flag;
g2d_image src_image;
g2d rect src_rect;
g2doimage dst _image;
{832 dst x;
~s32 dst.y;
_u32 color;
~u32 alpha;
}g2d blt;
o X5G3iEA
flag : block transferii®, i¥ig2d blt flags
src_image : FE&ES, ¥Kig2d image
dst_image : BArE&ES, ¥g2d image
dst x : BinfERE Lfx
dst y : BiriERE LAy
color : [colorkeyEnes
alpha : [HEalphaf&

3.1.16 g2d fillrect(version 1.0)

o {EF

g2d fillrect AFH#R— fill rectangle BHER

e EX

typedef struct {
g2d fillrect flags
g2doimage
g2d rect
~u32
_u32

flag;

dst image;
dst rect;
color;
alpha;

IR © HiB2ERERHBIRAR. RE—INF
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7 l}gZdifillrect; J

o FXZILFR

1| flag : EREMATE, 1#0Wg2d fillrect flags

2| dst_image : BEHES, ¥Kg2d image

3| dst_rect : BAREWAER, x/y/w/h-ELfax/EEfy/5/E
4| color 1 JEFEE

51 alpha : HEalphalg

3.1.17:g2d_stretchblt(version 1.0)

o {FH
g2d_stretchblt A F#iR— stretchblt ZE#ER §/>
)
<)
e EX

1| typedef struct {

2 g2d blt flags flag;

3 g2d_image src_image;
4 g2d rect Src_rect;
5 g2d_image dst image;
6 g2d rect dst rect;
7 _u32 color;

8 _u32 a'lpha;

91 } 92d stretchblt;

&Y
o FX53IEAR

1| flag : block transferirE, i#0g2d blt flags

2| src_image : FEEKES, i¥g2d_image

3| src_rect 1 BREAER, x/y/w/h-ELfx/ELRy//E

41 dst_image : BEtEBESR, ¥Mg2d_image

5| dst_rect : BfMERES, x/y/wh-ELfx/ELAy/E/a

6] color : colorkeyEifs

7 | alpha : Halphaf&

3.1.18 g2d blt h

o {EF

WRINFE © HRB2ERZRNERAR. RE—IMF 26
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g2d blt h SEEFT foreground H4ERA ROP2 Qb 3E,

e EX

typedef struct {
g2d blt flags h
g2d_image enh
g2d _image enh
_u32
_u32
}g92d_blt_h;

flag h;
src_image h;
dst _image h;
color;
alpha;

flag_h : bltiRtEflaghns, 1BRBRITS

src_image h : BEGEER,EBRMNEHRSE,1¥0g2d image enh
dst_image h : BRFEGIER, WERRNEGSH

color :colorkeyEifs

alpha : Malphaf&

3.1.19 g2d bld(version 1.0)

o EFB

g2d bld EHIEEIRY BLD # colorkey #{E,

o EX
<>\/
typedef struct {
g2d bld cmd <flag bld cmd;
g2d_image enh dst _image h;
g2d_image enh src_image h;
g2d ck ck para;

}g2d bld;/* blending

enhance */

bld cmd : blendi

ngHYRIEf laghfas, L SRARITE

src_image_h : REGER, ILRRHNEGSH
dst image h : BFEKRER, GRENEGRSH
ck> para : colorkey&#

WRAFRE © HSEERERHERAE. RE—TF
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3.1.20 g2d fillrect h

o {EF
LI ERERNEIBIE T,

e EX

1| typedef struct {
2 g2d_image_enh dst_image h;
31} g2d fillrect h;
4
5| typedefi’struct {
6 int bbuff;
7 ~u32 color;
8 g2d_fmt_enh format;
9 ~u32 laddr[3];
10 ~u32 haddr([3];
11 _ u32 width; >§
12 ~u32 height; 4
13 _u32 align[3];
14
15 g2d_rect clip_rect;
16 g2d _coor coor;
17
18 g2d color gmt gamut;
19 int bpremul;
20 _u8 alpha;
21 g2d_alpha mode enh mode;
22 int fd;
23 ~_u32._use phy addr;
24 enum| color range color’range;
251 } g92d“image enh;

o FXGILFA

1 [qucolorﬁiﬁﬁﬁﬂzﬁﬁiﬁ?ﬁﬂm‘%ﬁ@%%ﬂ, E4538: A[31:24] R[23:16] G[15:8] B[7:0]

3.2 RO

BFREE ioctl() RESRZREh#HITR .

1.0 k#3205 2.0 RAZOFEEELLFEES], 1.0 RAREMZERAU—ER, B 2.0
WRASLAS, Z8MAInesE A r] LAEIETIR(E,; LhSh 1.0 RRAS 2.0 kAR FERAMNSEHAtLEEE

Allo

WRAFRE © HSEERERHERAE. RE—TF
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1 [int ioctl(int *fd, int cmd, unsigned long arg);
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3.2.1 1.0 hr&zO
3.2.1.1 G2D_CMD BITBLT

o {EA: BITBLT REHSEMHNERTEREIZE, IlRENZIBR; FRIREBANBR; FEHBR

f# alpha blending/colorkey /5 M ZI B R

o FE:

o fd: G2D I&EXHIFIRA
e cmd: G2D CMD BITBLT
e arg: arg A g2d blt Ei{AIgs )

e IR[O]:

e 0: FXIN
o Hfth: XK

o Zf:

/* BWN/Hiimagebuffer */

g2d image image front,scn;

g2d rect src_rect;

g2d blt -blit;

_s32cdst x, dst y;

image_front.addr[0] = mém_in;

image front.w =_8005

image front.h < 480;

image front.format = G2D_FMT_ARGB8888;
image front.pixel{seq = G2D SEQ NORMAL;
scn.addr([0] = mem_out;

scn.w = 800;

scn.h = 480;

scn. format = G2D_FMT RGBA8888;
scn.pixel seq = G2D SEQ NORMAL;
src_rect.x =0;

src_rect.y = 0;

src_rect.w = 480;

src_rect.h = 272;

dst x = 0;

dst y = 0;

/X SEREBITBLT flaginis: fismalphaflkFEElE */
blit.flag = G2D_BLT PIXEL ALPHA| G2D BLT FLIP HORIZONTAL;
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blit.color = 0xee8899;
blit.alpha 0x73;

/* i&BRimgaefliFrect X/
blit.src_image.addr[0]
blit.src_image.w
blit.src_image.h
blit.src_image.format
blit.src_image.pixel seq

image front.addr[0]4
image front.w;

image front.h;

image front.format;
image front.pixel seq;

blit.src_rect.x = src_rect.x;
blit.src_rect.y = src_rect.y;
blit.src _rect.w = src_rect.w;
blit.src rect.h = src_rect.h;

/* REBIrimgaef1Birrect */

blit.dst image.addr[0] scn.addr[0];
blit.dst image.w scn.w;
blit.dst dmage.h = scn.h;

blit.dst image.format = scn.format;
blit.dst image.pixel seqg= scn.pixel seq;
blit.dst x = dst x;
blit.dst y =dst y;

if(ioctl(g2d fd, G2D CMD BITBLT, &blit)<0)

{
printf("G2D <CMD_BITBLT failed!\n");

3.2.1.2 G2D_CMD_FILLRECT

o EF: B—MEENERBEZNEI IR, FRBESSIAREEMBIRMY alpha blending

o [REL:
int ioctl(int *fd,, int cmd, <unsignéd long arg);
<>\/
o B
o fd: G2D i&&EXHIRIRFF
e cmd: G2D CMD FILLRECT
e arg: arg A g2d fillrect £&5#9{AgHt
e IR[O]:
o 0: ARIN
o Hith: KK
o Z{I:
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XAEER:

/X HiHimage buffer */
g2d image scn;

g2d rect dst rect;

g2d fillrect fillrect;

/* IREFILLRECTARE ffEalpha */

fillrect.flag = G2D_FIL PLANE_ALPHA;
fillrect.color = OxFF345678;
fillrect.alpha = 0x40;

/* &EBirimagef1Btrrect */
fillrect.dst image.addr[0]

scn.addr[0];

fillrect.dst image.w = scn.w;
fillrect.dst image.h = scn.h;
fillrect.dst image.format = scn.format;
fillrect.dst image.pixel seq= scn.pixel seq;
fillrect.dst rect.x = dst_rect.x;
fillrectl.dst_rect.y = dst_fect.y;
fillrect.dst rect.w = dst rect.w;
fillrect.dst rect.h =-dst rect.h;

if (ioctl(g2d fd, G2D_CMD_FILLRECT, &fillrect) < 0) {
printf("G2D_CMD_FILLRECT failed!\n");
}

3.2.1.3 G2D_CMD_STRETCHBLT

e {Ef: STRETCHBLT R¥EMMNEHNEEZNEE, LREKEI B/ NNGENRIBR,
BN E B RN REBRNBER; R4EREIB iR K/ NEH BARM alpha blending/colorkey #

E=E
o [REL

int ioctl(int *fd,,int cmd, <unsigpéd long arg);

<>\/

o fd: G2D &&ENHIRIRTT
e cmd: G2D CMD STRETCHBLT
e arg: arg A g2d_stretchblt &g

o iR[O]:

e 0: XIS
o Hfth: XK

o Zf:

IR © HiB2ERERHBIRAR. RE—INF
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/X HiHimage buffer */

g2d image image front,scn;
g2d rect src_rect,dst rect;
g2d_stretchblt str;

image front.addr[0] = mem_in;

image front.w = 800;

image front.h = 480;

image front.format = G2D_FMT PYUV420UVC;
image front.pixel seq = G2D SEQ NORMAL;
image front.addr[1] = mem_in+ image front.w*image front.
scn.addr[0] = mem _out;

scn.w = 800;

scn.h = 480;

scn. format = G2D FMT ARGB8888;
scn.pixel _seq = G2D_SEQ NORMAL;
src_rectlx =0;

src_rect.y = 0;

src rect.w = 480;

src_rect.h = 272;

dst rect.x =17;

dst rect.y = 100;

dst rect.w = 480;

dst rect.h = 272;

/* I&BESTRETCHBLTHFE : ffis=alphaflfedk 90 */
str.flag = G2D BLT PIXEL ALPHA|G2D BLT ROTATE90;

str.color = Oxee8899;

str.alpha = 0x73;

/* gERimagefliRE re€d */

str.src_image.addr[0] = image front.addr[0];
str.src_image.addr[1] = image front.addr[1];
str.src_image.w = image front.w;
str.src_image.h = image_front.h;
str.src_image.format = image front.format;
str.srcoimage.pixel seq = image fronht.pixel seq;
str.src_rect.x = src_rect.x;
strisrc_rect.y = src rect.y;
str.src_rect.w = src_rect.w;
str.src_rect.h J=7src_rect.h;

/* &EBEBtrimagef1B4gréct */

str.dst_image.addr{0] = scn.addr[0];
str.dst image.w = scn.w;

str.dst image.h = scn.h;

str.dst image.format = scn.format;
str.dst image.pixel seq = scn.pixel seq;
str.dst_rect.x = dst_rect.x;
str.dst rect.y = dst_rect.y;
str.dst rect.w = dst_rect.w;
str.dst rect.h = dst _rect.h;

if(ioctl(g2d fd, G2D CMD STRETCHBLT, &str) < 0)

{
printf("G2D_CMD_STRETCHBLT faited!\n");

WRINFE © HRB2ERZRNERAR. RE—IMF
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XAEER:

3.2.1.4 G2D_CMD PALETTE_TBL

o fEM: PALETTE TAL REHSELMHNZIEERXREANEMH SDRAM, B RBERIEEONREE

format & B palette RN A ZERFEAXFHT
L Eﬁﬁg:

int ioctl(int *fd, int cmd, unsigned long arg);

e fd: G2D &EXHARRET
e cmdi G2D CMD PALETTE_ TBL
e arg: arg A g2d palette £{kisst

e IR[A]:

e 0: XIS
o Hfth: KK

o

unsigned long length;

/* BIEREA */

unsigned long palette[0x100];
g2d palette pal;

pal->pbuffer =/&palette;
pal.size = length;

if(ioctl(g2d fd, G2D CMD PALETTE TBL, &pal)<0)
{
printf("G2D_EMD PALETTE_TBL failed!\n");

}

3.2.2 2.0 kx40

3.2.3 G2D CMD BITBLT H

¢ PROTOTYPE
(int ioctl(int fd, int cmd, void *arg) )
¢ ARGUMENTS

RAFRE © HKE2ERFERNDERAE, RE—INF 33
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cmd G2D_CMD BITBLT H
arg arg’ng2d_blt h&EMikisst
¢ RETURNS

FXIh: 0, KW KKS
e DESCRIPTION
S EEEMAER. B EIEE, LIS foreground H4EHKAY ROP2 b,

¢ DEMO

/* TEEEThEE */

blit.flag h = G2D_ROT 960;

blit.src_image h.addr[0] = saddr[0];

blit.src.dmage h.format = G2D_FORMAT: ARGB8888;

blit.src image h.mode = G2D GLOBAL>ALPHA;

blit.src _image h.clip rect.x =<0;

blit.src image h.clip rect.y = 0;

blit.src_image h.clip rect.w = 1920;

blit.src_image_h.clip_rect.h = 1080;

blit.src_image h.width = 1920; S
blit.src_image h.height = 1080; A
blit.src_image h.alpha = Oxff; 4
blit.dst image h.addr[0] = daddr[0O];

blit.dst image h.format = G2D FORMAT ARGB8888;

blit.dst image h.mode = G2D GLOBAL ALPHA;

blit.dst image h.clip rect.x = 0;

blit.dst image h.clipsrect.y = 0;

blit.dst image h.cldp rect.w =,1920;

blit.dst image h.€lip rect. h = 1080;

blit.dst_image h.alpha = Oxff;

blit.dst_image /h.width = 1920;

blit.dst image h.height = 1080;

if(ioctl(g2d fd, G2D CMD BITBLT H 5 (unsigned long) (&blit)) <-0)
{
printf (" [%d][%s][%s]G2D CMD BITBLT H failure!\n",
~LINE , FILE , FUNCTION );
return -1; oY

}

/* ZEIRTHEE */

blit.flag_h = G2D_BLT_NONE_0;

blit.src_image h.addr[0] = saddr[0];
blit.src_image h.format = G2D_FORMAT ARGB8888;
blit.src_image h.mode = G2D GLOBAL ALPHA;
blit.src_image h.clip_rect.x = 0;
blit.src_image h.clip rect.y = 0;
blit.src _image h.clip rect.w = 1280;
blit.src_image h.clip rect.h = 800;

blit.src _image h.width = 1280;

blit.src_image h.height = 800;
blit.src_image_h.alpha = 0xff;
blit.dst_dimage h.addr[0] = daddr[0];
blit.dst“image h.format = G2D FORMAT ARGB8888;
blit.dst image h.mode = G2D GLOBAL ALPHA;
blit.dst image h.clip rect.x. =0;
blit.dst image h.clip rectiy = 0;
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blit.dst image h.
blit.dst image h.
blit.dst _image h.
blit.dst_image_ h.
blit.dst image h.

if(ioctl(g2d fd,
{

}
/* RBIEAR +/

blit.src_image h.
blit.src_image h.
blit.src;@mage h.
blit.src image h.
blit.src_image h.
blit.src_image_h.
blit.src_image h.
blit.src_image h.
blit.src_image h.
blit.src_image h.
blit.dst_image_ h.
blit.dst image h.
blit.dst image h.
blit.dst image h.
blit.dst image h.
blit.dst _image h.
blit.dst_image_h.
blit.dst image h,
blit.dst image h.
blit.dst image/h.

if(ioctl(g2d_fd,

{
printf("[%sd][

}

clip rect.w ="1920;
clip _rectih = 1080;
alpha = Oxff;
width = 1920;
height = 1080;

G2D_CMD_BITBLT H , (unsigned long) (&blit)) < 0)

printf("[%d][%s][%s]G2D_CMD BITBLT H failure!\n",
_ LINE_, _ FILE_ , FUNCTION_ );
return -1;

blit.flag h = G2D BLT NONE 0;

addr[0] = saddr[0];

format = G2D_FORMAT ARGB8888;
mode = G2D GLOBAL,ALPHA;

clip rect.x = 0;

clip rect.y
clip rect.w
clip rect.h
width = 1280;
height = 800;
alpha = Oxff;
addr[0] = daddr[0];

format = G2D_FORMAT YUV420UVC_V1U1VOUO;
mode = G2D GLOBAL ALPHA;

clip rect.x =.0;

clip rect.y = 0;

clipfrect.w 1280;

clip rect.h =.800;

alpha = OXff;

width = 1280;

height = 800;

I non
@~ o
O N ~-
©
-~ o

G2D_CMD_BITBLT H , (unsigned long) (&blit)) < 0)

%5][%s]1G2D _CMD-BITBLF H failure!\n",

_ KINE , FILE ., FUNCTION  );
return »-1;

<>\/

3.2.4 G2D_

e PROTOTYPE

CMD BLD H

[int ioctl(int fd,

int cmd, void *arg)

¢ ARGUMENTS

cmd G2D_CMD BLD H
arg arg}g2d_bld&Mkigst

WRAFRE © BsEERERNERAE. RE—TNF
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e RETURNS
RZh: 0, KM: KW=

e DESCRIPTION
SSIARIEEIRY BLD(porter-duff) 1&E

e DEMO

/* ¥ XEBMsrc_image[0]. src_image[1]#destination YT #iELHg2d bld cmd flag HHJsource.
destinationflresult */

/* COPY */

blend.bld cmd = G2D_BLD COPY;

blend.src image[0].mode = G2D GLOBAL ALPHA;

blend.src image[0].format = G2D FORMAT ARGB8888;

blend.src image[0].alpha = 128;

blendcsrc _image[0].clip rect.x =10;

blend.src _image[0].clip rect.y = 0;

blend.src_image[0].clip_rect.w = 1280;

blend.src_image[0].clip rect.h = 800;

blend.src_image[0].width = 1280; 5

blend.src_image[0].height = 800; S
>§

blend.src_image[1l].mode = G2D GLOBAL ALPHA; g

blend.src image[1l].format = G2D FORMAT ARGB8888;

blend.src_image[l].alpha = 128;

blend.src image[1l].clip rect.x.=.0;

blend.src _image[l].clip«rect.y = 0;

blend.src _image[1l].clip rect.w = 1280;

blend.src_image[l]4clip rect.h = 800;

blend.src _image[X].width =/1280;
blend.src_image[1l].height = 800;

blend.dst_image.mode = G2D_GLOBAL ALPHA;
blend.dst.image.format = G2D_FORMAT -ARGB8888;
blend.dst image.alpha = 128;

blend.dst image.clip rect.x = 0;

blend.dst image.clip rect.y =0;

blend.dst image.clip rect.w = 1280;
= 800;

blend.dst_image.clip_reg§vh
blend.dst image.width <= 1280;
blend.dst image.height = 800;

if(ioctl(g2d fd, G2D _CMD BLD H , (unsigned long) (&blend)) < 0)
{
printf("[%d][%s][%s]G2D CMD BLD H failure!\n",

_ LINE_, _ FILE_, FUNCTION_ );

return -1;

3.2.5 G2D CMD FILLRECT H

e PROTOTYPE
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(int ioctl(int fd, int cmd, void *arg) )
¢ ARGUMENTS
cmd G2D_CMD FILLRECT H
arg argfg2d fillrect h&EMiAsst
¢ RETURNS
pRIN: 0, KW KKS
e DESCRIPTION
| B ER IR FE BN R BT
¢ DEMO
fillrect.dst image h.format = 0;
fillrect.info.dst_image h.color = 0x90000090;
fillrect.info.dst image h.width = 800;
fillrect.info.dst image h.height = 480;
fillrect.info.dst image h.clip rect.x = 0;
fillrect.info.dst image h.clip rect.y = 0;

fillrect.info.dst _image h.
fillrect.info.dst_image<h.
fillrect.info.dst image h.

/* fill color */
if(ioctl(fd , G2D CMD FILL
{

clipgrect.w = 800;
clip rect.h = 480;
align[@] = phy_.addr;

RECT'H , (unsigned long) (&fillrect)) < 0)

printf("[%d][%s][%s]1G2D CMD FILLRECT /H failure!\n", LINE , FILE , FUNCTION );
close(fd);
return -1;
b
<§\/

3.2.6 G2D_CMD MASK H

e PROTOTYPE

(int ioctl(int fd, int cmd,

void *arg)

¢ ARGUMENTS

cmd G2D_CMD_MASK_H

arg arg}g2d_maskblt&Eigikigst
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o RETURNS

BIh: 0, KK: KM=
e DESCRIPTION

IRIEFEIEEF MR ERSXY src. pattern A dst #H1TIR1E, HIFLERRES dst .
¢ DEMO

mask.back flag = G2D_ROP3 NOTSRCCOPY;
mask.fore flag = G2D ROP3 SRCINVERT;
mask.src_image h.clip rect.x = 0;

mask.src_image h.clip rect.y = 0;
mask.src_image h.clip rect.w = 1280;
mask.src_image h.clip rect.h = 800;

mask.src_image h.width = 1280;
mask.src_image h.height = 800;
mask.src image _h.mode = G2D_GLOBALIALPHA;

mask.dst _image h.clip_rect.x = 03
mask.dst image h.clip rect.y = 0;
mask.dst image h.clip rect.w = 1280;

mask.dst image h.clip rect.h = 800; =
mask.dst _image h.width = 1280; 3

mask.dst_image h.height = 800; <f>
mask.dst image h.mode = G2D GLOBAL ALPHA; q »

mask.mask image h.clip rect.x = 0;
mask.mask image h.clip rect.y = 0;
mask.mask image h.clip rect.w = 1280;
mask.mask_image h.clip rect«h = 800;
mask.mask image h.width®="1280;
mask.mask_image h.height = 800;
mask.mask image h.mode = G2D<GLOBAL ALPHA;
mask.ptn image hiclip rect.x = 0;

mask.ptn_image h.clip rect.y =0;
mask.ptn image/h.clip rect.w = 1280;
mask.ptn_image h.clip_rect.h = 800;

mask.ptn.image h.width = 1280;
mask.ptp image h.height = 800;

mask.ptn image_h.mode = G2D GLOBAL ALPHA;
masK.src_image ‘h.alpha = Oxff;

mask.mask_image h.alpha = Oxff;

mask.ptn_image h.alpha = 0xff;
mask.dst image h.alpha = Oxff;

mask.src_image h.format = G2D FORMAT ARGB8888;
mask.mask image -h.format = G2D FORMAT ARGB8888;
mask.ptn _image h.format = G2D FORMAT ARGB8888;
mask.dst image h.format = G2D FORMAT ARGB8888;

if(ioctl(int fd, G2D CMD MASK H , (unsigned long) (&mask)) < 0)

{

printf("[%d][%s][%s]G2D CMD MASK H failure!\n", LINE , FILE , FUNCTION );
return -1;

}
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Q<> - < < < <><>
< struct mixer para

{
<§> gZd_operatiqgi?lag op_flag; S S <

g2d blt flags h flag h;
g2d_rop3 _cmd flag back flag;
g2d_rop3 _cmd flag fore flag;
g2d bld cmd flag bld cmd;
g2d _image enh src_image h;
g2d _image enh dst image h;
g2d_image_enh ptn_image h;
g2d _image enh mask image h;
g2d ck ck para;

};

typedef /&um { Of\}\\ 0/\}\\ 0/\,‘0\
gi ILLRECT = 0x1, o> o o
- 0P_BITBLT = 0x2, % N N
QQ OP BLEND = 0x4, <>Q ©<> Q<> <><
OP MASK = 0x8, S O
Q<> OP_SPLIT MEM = OXZ@,Q QQ
& } g2d_operation_flag; O

o &7 N

5 R, HEMRNER
#ZIBWsHEBEER, struct mixer para 22 BIIRENHEC 5 &, WE 2 P

3-1: mixerpara

FriAfRe] LB #t A B O L EE TZOMNIIEE, REMISEFNAIKGEHM g2d operation flag
IR

3.3.1°G2D CMD MIXER TASK S &
& & &
QQ K & S O R S R
, PROTOTYPE
S O & & &
R RS RS RS RS
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(int ioctl(int fd, int cmd, void *arg) )

¢ ARGUMENTS

cmd: G2D_CMD_MIXER TASK
arg[0]: BEXMHIRAFargisfmixer paraigst, #OERIEMRIEAIEH
arg[1]: EHEENENMINGE, ATETFL
¢ RETURN
(R o, &M &KS )

RPEMNER, MEERY mixer para A, FBFRANEHRE, FELENEERENE
MAREERRE, FREBEFNESEREAFEENEE. )

9.

o
TESHAERER 16 WORGl, H 4 M2 rgb XK, 6 MR Y8 HEZEK, 6 ME nvl2
BILE <

#define RGB_IMAGE_NAME ".«7/../pic/c1080 good.rgh"
#define Y8 IMAGE NAME "™../../pic/en dmabuf bike 1280X720 220 Y8.bin"
#define NV12_IMAGECNAME "../.s/pic/bike [1280x726 220.bin"

#define FRAME_TO BE_ PROCESS 16
/*4 rgb convegfV 6 Y8 convenRt 26 Wwuv420” convert*/
unsigned int jout width[FRAME TO BE PROCESS] = {
192, 154, 1608, 321, 447, 0960, 241, 320,
1920, 1439, 1280, 1920, 2048,/720,/ 800, 480};
unsighed int lout height[FRAME TO’BE_PROCESS] = {108, 87,70, 217, 213, 640,
840, 240, 1080, 777, 8060, 1080,
2048, 480, 480, 240};

N4
struct test info t S
{
struct mixer para info[FRAME TO BE <PROCESS];
}i
Int main()
{

test info.info[0@].flag h = G2D BLT NONE H;
test info.info[0].op flag = OP_BITBLT;
test info.info[0].src image h.format = G2D FORMAT RGB888;
test info.info[0].src_image h.width = 1920;
test_info.info[0].src_image h.height = 1080;
test info.info[0].src_image.h.clip rect.x = 0;
test info.info[0@].src image h.clip rect.y = 0;
test info.info[@].srccimage h.clip rect.w = 1920;
test info.info[0@].src image h.clip rect.h = 1080;
test info.info[0@]<src_image h.color = 0xee8899;
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XIERR: WE
test info.info[0].src image h.mode = G2D PIXEL ALPHA;
test info.info[@]<src image h.alpha = Oxaa;
test info.info[0].src_image h.align[0] =.0;
test _info.info[0].src_image h.align[1l] =0;
test info.info[@].src_image h.align[2] = 0;
test info.info[0].dst image h.format = G2D_ FORMAT RGB888;
test info.info[0].dst image h.width = 800;
test _info.info[0@].dst _image h.height = 480;
test info.info[0].dst image h.clip rect.x = 0;
test info.info[0].dst image h.clip rect.y = 0;
test info.info[0].dst image h.clip rect.w = 1920;
test info.info[0].dst image h.clip rect.h = 1080;
test info.info[0].dst image h.color = 0xee8899;
test _info.info[0].dst _image h.mode = G2D_PIXEL ALPHA;
test info.info[0@].dst image h.alpha = 255;
test info.info[0@].dst image h.align[0] = 0;
test info.info[0].dst image h.align[1l] = 0;
test info.info[0].dst image h.align[2] = 0;
for (i = 0; i < FRAME_TO BE PROCESS; ++i) {
memcpy (&test info.info[i], &test infoiinfo[0],
sizeof(struct mixer para));
test info.info[i].dst image h.width = out width[i]; &
test info.info[i].dst_image_h:.height = out_height[i]; « <
test info.info[i].dst image h.clip rect.w = outiwidth[iq;
test _info.info[i].dst _image h.clip rect.h = out height[i];
if (i < 4) {
test info.out size[i] = test_info.info[i].dst image h.width *
test info.info[i].dst image.h.height * 3;
test info.info[i].src image h.format = G2D FORMAT BGR888;
test info.info[i].src image h.width = 1920;
testainfo.info[i].src_image h.height = 1080;
test info.info[i].src image _h.clip_rect.w = 1920;
test info.infold].src image h.clip rect.h = 1080;
test_info.in size[i] = 1920*1080*3;
snprintf(test info.src _image name[i], 100, "%s",RGB_IMAGE NAME);
} else if| (1 < 10) -{
test_infoL.out /Size[i] = test _info.info[i].dst_image h.width *
test info.info[i].dst image 'h.height;
testinfo.info[i].src_image h.format = G2D FORMAT Y8;
test info.info[i].src image h.width = 1280;
test info.info[i].src_image h.height = 720;
test info.info[i].src_image h.clip rect.w = 1280;
test_info.info[i].src image_h.clip_rect.h = 720;
test info.in size[i] = 1280*720;
snprintf(test info.src_image name[i], 100, "%s",Y8 IMAGE NAME);
} else {
test _info.out size[i] = test info.info[i].dst_image h.width *
test info.info[i].dst image h.height * 2;
test info.info[i].src_image h.format =
G2D_FORMAT_YUV420UVC_U1V1UBVO;
test info.info[i].src image h.width = 1280;
test info.info[i].src_image h.height = 720;
test _info.info[i].src_image h.clip rect.w = 1280;
test info.info[i].src_image h.clip rect.h = 720;
test info.in size[i] = 1280*720*2;
snprintf(test info.src_image name[i],~100,"%s",NV12 IMAGE NAME);
}
ret = ion memory request(&test info.dst don[i], 1, NULL, test info:
out size[i]);
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89 test info.info[i].dst image h.fd = test info.dst ion[i].fd data.fd;//rtos-
halHRIREI A2 fER fd, XEFEYEAL, HigBIF RS

90

91 test ‘info.info[i].dst_image h.format = test info.info[i].src_image h.
format;

92 ret = ion memory request(&test info.src ion[i], O, test info.
src_image name[i], test info.in size[i]);

93 test info.info[i].src_image h.fd = test info.src ion[i].fd data.fd;//rtos-
hal W IREH Az FHEA fd, XEFESIEMLE, HIREFRE

94 }

95 arg[0] = (unsigned long)test info.info;

96 arg[1] = FRAME TO BE PROCESS;

97 if (ioctl(g2d fd, G2D CMD MIXER TASK, (arg)) < 0) {

98 printf("[%d][%s][%s]1G2D CMD MIXER TASK failure!\n", _ LINE_,

99 __ FILE ,  FUNCTION );

100 goto FREE_SRC;

101 }

102 printf("[%d][%s][%s]G2D CMD>MIXER TASK SUCCESSFULL!\n", LINE |,

103 __FILE_, _ FUNCTION );

104

105

106 printf("save result data to file\n");

107 char sufix[40] = {0}; G

108 for (i = 0;7i < FRAME TO BE PROCESS; ++i) { S

109 if (1 < 4) { >§

110 snprintf(sufix, 40, "rgh888"); 4

111 } else if (i < 10)

112 snprintf(sufix, 40, "y8");

113 else

114 snprintf(sufix, 40, “nwl2");

115

116 snprintf(testiinfo.dst image name[i], 100,

117 Yoo/ o/ result/framesd %dx%d to %dx%d.%s", i,

118 test info.infofil.src image h.width,

119 test info.info[i].src image h.height,

120 test info.info[i].dst image h.width,

121 test info.info[i].dst image h.height, sufix);

122 if((test info.dstifp[i] = fopen(test info.dst image name[i], "wb+")) ==
NULL) {

123 printf("open file %s fail.\n", <test info.dst image name[i]);

124 break;

125 } else {~

126 ret = fwrite(test info.dst ion[i].virt_addr,

127 test_infovout_size[i], 1, test_info.dst fp[i]);

128 fflush(test_info.src fp);

129 printf("Frame %d saved\n", 1i);

130 }

131

132 }

133 ....

13413

3.3.2 G2D CMD CREATE TASK

e PROTOTYPE
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% KRS 0

(int ioctl(int fd, int cmd, void *arg) )

¢ ARGUMENTS

cmd G2D CMD CREATE TASK
arg[0] argigmmixer parafgstt, HEMIETLEENAIETH
arg[1] SELEMNEE, KFEFL

e RETURN

BIh: task id, KFEFL, HERRNAKK

arg[0] X AVEEFIERMImixer _para B SR EN,

o
% ioctl ap L AT IRV M IESLA, BN MEEMHAIE, R%)’E%ﬁﬁﬂ%&Q
XTSRS WY rcq BATIREUA#HITRA R HE RBY dma map A dma umap #

F, WIETREZ S EH mixerpara BINVAE. task id EME—H, ISBAHEHZMOELSF, &
—HAEX id, RIEXAD id AR U#E—SRME, tLiigE, $H%, REVHE] mixer parao

WMTFEIF, eIEAREMEH RN HE LA IELF), KREBIHENRED task id,
taskO #0 taskl, mixer para W{Af9:65%F G2D CMD MIXER TASK B4+,

arg[0] = (unsigned long)test info.info;
arg[1l] = FRAME TO BE PROCESS;
task0 = ioctl(g2d_fd, G2D_CMD CREATE_TASK, (arg));
if (task® < 1) {
printf (*[%d] [%s][%s]G2D _CGMD CREATE TASK failure!\n", LINE ,
47FILE__<>¥_FUNCTION47);
goto FREE_SRC;
}
printf (" [%d][%5][%s]G2D CMD CREATE TASK <SUCCESSFULL!\n", LINE
~ FILE ,  FUNCTION );

arg[0] (unsigned long)test info2.info;

arg[1] = FRAME TO BE_PROCESS2;

taskl = ioctl(g2d fd, G2D CMD CREATE TASK, (arg));
if (taskl < 1) {

printf("[%d][%s][%s]G2D CMD CREATE TASK failure!\n", _ LINE ,
__FILE__, FUNCTION );
goto FREE_SRC;
}
printf("[%d][%s][%s]1G2D CMD CREATE TASK SUCCESSFULL!\n", .ALINE ,

_ FILE_, _ FUNCTION )3
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3.3.3 G2D CMD TASK APPLY

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg) )

¢ ARGUMENTS

cmd G2D_CMD_TASK_APPLY
arg[0] task id(E3G2D_CMD CREATE TASK&<312)
arg[1l] argigmmixer paraigtt, HGEANIETLREEIEH
e RETURN
;;/>
(mm: o, KM: KKS )

% ioctl sA L HIER R MITHEAMIRAVEE 12 (Fo

ERAR arg[l] A mixer para, #% Mz G2D CMD CREATE TASK Z[FiR[EH
mixer para HEHEE BT F I — 1 ioctl ##< G2D CMD TASK GET PARA 7 17,
XBEAFEHEMEAEREEIZBEN G2D CMD CREATE TASK BLIEEIFmi, m
G2D CMD TASK APPLY 2&7F task id HHiTH.

arg[0].= task0;
arg[1] = (unsigned long)test info.info;
if(ioctl(g2d fd, G2D CMD TASK APPLY, (arg)) < 0) {
printf (" [%dh%s][%s]1G2DgCMD TASK APPLY failure!\n", LINE ,
_ FILE ¢ 7 FUNCTION );
goto FREE_SRC;
}
printf("[%d}{%5]1[%s]1G2D CMD TASK APPLY/SUCCESSFULL'\n", _ LINE_,
~ FILE , FUNCTION );

arg[0] = taskl;
arg[1] = (unsigned long)test info2.info;
if(ioctl(g2d fd, G2D CMD TASK APPLY, (arg)) < 0) {

printf("[%d][%s][%s]1G2D CMD TASK APPLY failure!\n", LINE ,
~ FILE ,  FUNCTION );
goto FREE_SRC;
}
printf("[%d][%s][%s]1G2D CMD TASK APPLY SUCCESSFULL!\n", LINE ,

_ FILE , _ FUNCTION );
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3.3.4 G2D CMD TASK DESTROY

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg)

¢ ARGUMENTS

cmd G2D_CMD_TASK_DESTROY

arg[0] task id

o RETURN

(R 0, & &l=

1% ioctl MLHEARHERIETE task id BIHLAMIESLA,

arg[0] = taskoO;;

~ FILE ,  FUNCTION ¢);
goto FREE SRC;
}

__FILE ,  FUNCTION );
arg[@)] = taskl;;

_ FILE ,  FUNCTION );
goto FREE_SRC;
} Y

_ FILE_‘, _ FUNCTION );

if(ioctl(g2d_fd, G2D_CMD_TASK DESTROY, (arg)) < 0) {
printf("[%d]d%s][%s]1G2D_CMD_TASK(DESTROY failure!\n", _ LINE_ ,

printf (" [%d][%s][%s]1G2D €MD TASK DESTROY SUCCESSFULL!\n", _LINE

if(@octl(g2d fd, G2D_CMD_TASK:DESTROY, (arg)) < 0) {

printfi(®[%d] [%s][%s]G2D CMD FASK DESTROY failure!{n", _LINE

printf("[%d] [%s][%s]1G2D_CMD_TASK DESTROY SUCCESSFULL!\n", _ LINE_ ,

3.3.5 G2D CMD TASK GET PARA

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg)

¢ ARGUMENTS

IR © HiB2ERERHBIRAR. RE—INF
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cmd G2D CMD TASK. DESTROY

arg[0] task id

arg[1] Emmixer paraigft, ZMAIEIMEEATET
¢ RETURN
(mm: o, KM KKS )
% ioctl S HEARIREVIERE task id AY mixer para,
AR %3 BITRIEE NS FRIEMNAE B BEBX A Z MY S

°
>§
<)
<§\/
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4.1 HIla]

4.1.1 XJFFiRlA

e mixer'E 4byte X377

e rotate ML E 8byte XI7F, WANEBEEXK, KEXOHNIAZBMANENG, MUAMER pitch
K

§/>\

4.1.2 HHERNER g\

yuv 881, MEEAERY, W —=EE yuv420, HEHMERFERNER, BRARXEO,

4.1.3 HHEEE

G2D EHRIR PR TEES T 1 pixel
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WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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